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Description 

WASHING MACHINE AND CONTROLLING METHOD 

OF THE SAME 

Technical Field 

[1] The present invention relates to a washing machine, and more particularly, to a 

drum-type washing machine and a controlling method thereof. 

[2] 

Background Art 

[3] A washing machine is a washing apparatus that uses the driving force of a motor to 

spin a rotating tub and pulsator during wash, rinse, and spin cycles. After wash liquid 
and laundry are disposed inside the rotating tub, they are churned, so that the friction 
between the laundry, the wash liquid, and the inside of the rotating tub washes the 
laundry. 

[4] Such washing machines are divided into pulsator, agitator, and drum-type washing 

machines. 

[5] A drum-type washing machine disposes detergent and wash liquid together with a 

load of laundry inside a wash drum, and rotates the same by means of driving force 
from a drive unit, so that friction between the rotating wash drum and the laundry 
washes the laundry, with a minimum of damage incurred to the laundry, less tangling 
of the laundry, and provision of hand-washed results. 

[6] However, in the related art, the drum accelerates linearly to a preset rpm, instability 

is sensed when the preset rpm is reached, and then a spin cycle is begun. In such a 
method of linearly increasing rpms until a preset rpm value is reached, a problem 
arises during the spin cycle when the load of laundry is small. That is, because a small 
load of laundry will be insufficiently untangled, it will be sensed as a single article of 
laundry, so that the starting point of the spin cycle will be delayed, resulting in an 
improper starting of the spin cycle. 

[7] 

Disclosure of Invention 
Technical Problem 

[8] An object of the present invention is to provide a washing machine and a 

controlling method thereof tliat senses if a load of laundry is small, minimizes tangling 
of laundry, and allows a spin cycle to begin in its due course. 
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[9] Another object of the present invention is to provide a washing machine and a 

controlling method thereof that senses if a load of laundry is a single article, mininciizes 
tangling of laundry, and allows a spin cycle to begin in its due course. 

[10] 

Technical Solution 

[11] To achieve these objects and other advantages in accordance vAth the present 

invention, as embodied and broadly described herein, there is provided a washing 
machine including: a control panel for selecting a wash cycle; a sensor for sensing a 
load of laundry inside a drum during an operation of the wash cycle selected through 
the control panel; and a control unit for conducting the wash cycle selected through the 
control panel, and controlling an rpm speed of the drum according to the sensed load 
of laundry sensed by the sensor for untangling the laundry. 

[12] In another aspect of the present invention, there is provided a controlling method of 

a washing machine having a control panel, a sensor, and a control unit, tlie controlling 
method including: selecting a wash cycle through the control panel and inputting 
operating commands; conducting the wash cycle selected through the control panel 
when the operating commands are inputted; sensing a load of laundry through the 
sensor when a spin cycle begins in the wash cycle; implementing an rpm accelerating 
rate of a drum differently and untangling the laundry, according to the sensed load of 
laundry; and conducting the spin cycle when the untangling of the laundry is 
completed. 

[13] In a further aspect of the present invention, there is provided a controlling method 

of a washing machine having a control panel, a sensor, and a control unit, the 
controlling method including: selecting a wash cycle through the control panel and 
inputting operating commands; conducting the wash cycle selected through the control 
panel when the operating commands are inputted; sensing through the sensor whether 
a load of laundry is a single article when a spin cycle begins in the wash cycle; rotating 
the drum at a predetermined rpm speed over a predetermined duration with the control 
unit according to whether the sensed load of laundry is a single article, and untangling 
the load of laundry; and beginning the spin cycle when the untangling of the load of 
laundry is completed. 

[14] 

Advantageous Effects 

[15] The washing machine and the controlling method thereof according to the present 
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invention apply an instability-sensing algorithm to differentiate a sensed small load of 
laundry from a large load, so that a spin cycle can be begun with laundry distributed 
evenly within the drum. Thus, a smooth start to the spin cycle can be achieved. 
[16] Also, the washing machine and the controlling method thereof according to the 

present invention apply an instability-sensing algorithm to differentiate a sensed single 
article of laundry from a load consisting of a plurality of articles, so that a spin cycle 
can be begun with laundry distributed evenly within the drum, for achieving a smooth 
start to the spin cycle. 

[17] Furthermore, the washing machine and the controlling method thereof according to 

the present invention minimize instability by beginning a spin cycle with laundry 
evenly distributed within the drum. Thus, the time it takes to begin the spin cycle is 
reduced, and the spin cycle effectiveness is increased. 

[18] 

Brief Description of the Drawings 

[19] Fig. 1 is a schematic sectional view of a washing machine according to the present 

invention. 

[20] Fig. 2 is a block diagram showing a controlling structure of the washing machine 

according to the first embodiment of the present invention. 
[21] Fig. 3 is a flowhart showing a controlling method of the washing machine 

according to the first embodiment of the present invention. 
[22] Fig. 4 is a graph showing the controlling process of a small load of laundry in the 

controlling method according to the first embodiment of the present invention. 
[23] Fig. 5 is a is a flowchart showing a controlling method of the washing machine 

according to the second embodiment of the present invention. 
[24] Fig. 6 is a graph showing the controlling process of a small load of laundry in the 

controlling method according to the second embodiment of the present invention. 

[25] 

Best Mode for Carrying Out the Invention 

[26] Hereinafter, preferred embodiments of the present invention will be described in 

detail with reference to accompanying drawings. However, the embodiments are not 
limited to the scope of this invention, and can easily encompass added elements, 
variations, and deletions which fall within the scope of embodiments in retrogressive 
inventions or the present invention. 

[27] Fig. 1 is a schematic sectional view of a washing machine according to the present 
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invention. 

[28] Referring to Fig. 1 , a washing machine includes a main body 1 , in which a tub 2 is 

supported by dampers 7 and springs 6, a cylindrical drum 3 installed to rotate around a 
horizontal axis within the tub 2, and a drive motor 5 axially coupled to the drum 3. 
[29] The drive motor 5 is disposed at the rear of the tub 2 and is formed with a rotor 15 

and a stator 14. The rotor 15 is connected directly to a drum axis 4 in order to relay the 
rotational force of the rotor directiy to the drum 3 and to rotate integrally with the 
drum 3 without the use of a pulley or a belt. 
[30] At the front of the main body 1 is a door 8 disposed at a predetermined location cor- 

responding to an opening, between the door 8 and drum 3 is a gasket 9 for maintaining 
a seal, and above the door 8 is a control panel 10 for receiving user inputs and 
controlling the overall operation of the washing machine. 
[31] In the above-structured drum-type washing machine, the rotational force of the 

rotor 15 is relayed to the drum 3 through the drum axis 4, and when the drum 3 rotates, 
laundry is lifted by means of a lifter 17 and falls by means of gravity during tiie wash 
cycle. 

[32] Specifically, laundry that is lifted to the top portion of the drum 3 through its 

rotation falls due to gravity when it reaches a predetermined height and collides with 
wash liqiid. With repetition of this process, the friction between tiie laundry and the 
wash liqiid washes the laundry. 

[33] After washing is completed in the above process, a spin cycle is exeaited, in which 

a drain pump (not shown) is operated to drain the wash liqvdd tiirough a drain hose (not 
shown), and the drum 3 is rotated at high speed to dehydrate the laundry through 
centrifugal force. 

[34] Fig. 2 is a block diagram showing a controlling stircture of the washing machine 

according to the first embodiment of the present invention. 

[35] Referring to Fig. 2, the washing machine according to the present invention 

includes a control panel 100 for inputting a user's commands, a laundry load sensor 
1 10 for sensing the amount of laundry in the washing machine after commands are 
inputted in the control panel 100, a control unit 120 for controUing the washing 
machine to carry out a wash cycle according to the course selected by a user and 
controlling the starting point of a spin cycle according to a load level sensed by the 
laundry load sensor 1 10, a motor 140 for implementing the wash cycle and a load 
driver 130 for controlling the operation of other devices according to a control signal 
from the conti-ol unit 120, a display 150 for displaying the operating status according 
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to a control signal from the control unit 120, and a storage unit 160 for storing menus, 
etc. 

[36] The operation of the above-structured \A^shing machine wll now be described. 

[37] Fkst, a user turns power on, inputs a desired wash cycle, and enters a start 

command through the control panel 100. Then, the display 150 displays the selected 
wash cycle and its operational status. 

[38] Washing and rinsing are implemented according to the inputted conmiands, and a 

spin cycle begins when the rinse cycle ends. Here, if the laundry amount is re-checked 
through the laundry load sensor 1 10 as the spin cycle is begun, when the load of the 
sensed laundry is a small load, the rotating speed of the drum (not shown) is divided 
into a plurality of ranges and the drum is driven variably in different ranges. 

[39] That is, if the load of the laundry is sensed to be small by the laundry load sensor 

1 10, in the initial stage of the spin cycle in a range of approximately 40 - 50 rpms 
(where a small load does not tangle), a preset first accelerating rate (between 
400ms/lrpm and 350ms/lipm) is implemented to raise the spin speed up to a first rpm 
speed (50 rpms). 

[40] When the first rpm speed is surpassed, a second accelerating rate (between 

190ms/lrmp and 160ms/lrmp) is implemented to raise the spin speed up to a second 
rpm speed (108 rpms). When the second rpm speed is reached, instability is measured. 

[41] Here, the instability value of the instability measurement result is lower than a 

preset individual value. When there is virtually no instability measured, a spin cycle is 
begun. 

[42] TaMng into account that laundry does not untangle well and bundles up when a 

linearly increasing rate of speed is applied in the case of a small load of laundry and 
that a load of laundry will be interpreted as a single article when a measured instability 
value is large, the drum-type washing machine according to this embodiment mo- 
mentarily delays the acceleration of a current rotational speed of the drum to untangle 
laundry in the first phase of the spin cycle, so that the laundry is evenly distributed 
before an instabihty measurement is taken. 

[43] Fig. 3 is a flowchart showing a controlling method of the washing machine 

according to the first embodiment of the present invention, and Fig. 4 is a graph 
showing the controlling process of a small load of laundry in the controlling method 
according to the first embodiment of the present invention. Referring to Figs. 3 and 4, 
a description of the controlling method of the washing machine according to the first 
embodiment of the present invention will be described henceforth. 
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[44] First, a user inputs a "power on" command, and selects a desired wash cycle in step 

SlOl and S 102. 

[45] After the wash cycle is selected, a start command for the wash and rinse cycles is 

inputted in step SI 03. After the wash and rinse cycles are performed in steps SI 04 and 
S105, it is determined in step S106 whether the spin cycle is beginning. 

[46] Then, according to the determining results from step SI 06, the amount of laundry 

(or load) is measured in step SI 07, and it is determined whether the load is a small 
load in step SI 08. 

[47] According to the determining results from step S 108, if the load is determined to be 

small, a preset first accelerating rate (between 400ms/lrpm and 350ms/lrpm) is im- 
plemented to raise tlie spin speed up to a first rpm speed in step SI 09. 

[48] Next, it is determined in step SI 10 whether the first rpm speed is surpassed. 

[49] According to the determining results from step SllO, when the first rpm speed is 

surpassed, a second accelerating rate (between 190ms/lrmp and 160ms/lrmp) is im- 
plemented in step SI 11 to raise the spin speed up to a second rpm speed (108 rpms). 

[50] Then, it is determined in step S 1 12 whether the second rpm speed is reached. 

[51] According to the detennining results from step SI 12, if the second rpm speed has 

been reached, an instability measurement is taken in step SI 13. 

[52] Subsequently, when it is determined in step SI 14 that there is no instability, the 

main spin cycle is begun in step SI 15 and carried out until a determining in step SI 16 
if the spin cycle is completed. 

[53] If the detennining in step S 114 shows that there is instability, the instability is 

displayed and the spin cycle is stopped in step SI 17. 

[54] If the determining in step SI 08 shows that the load is larger than a small load, the 

spin cycle is implemented in step SI 18 according to the inputted settings. 

[55] The above-described drum-type washing machine and its instability measuring 

method according to the present invention are provided to measure instability of a 
small load, and apply a first rpm speed increase (that is a speed at which a small load 
of laundry evenly distributes in the drum) so that the small load does not tangle but 
evenly distributes inside the drum, and then begin the spin cycle. 

[56] 

Mode for the Invention 

[57] Fig. 5 is a is a flowchart showing a controlling method of the washing machine 

according to the second embodiment of the present invention, and Fig. 6 is a graph 
showing the controlling process of a small load of laundry in the controlling method 
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according to the second embodiment of the present invention. Referring to Figs. 5 and 

6, a controlling method according to this embodiment will be described below. 
[58] In the description, content which overlaps with portions of the first embodiment 

described above will be omitted, and deemed replaced by the previous description. 
[59] First, a user inputs a "power on" command in step S201, and selects a desired 

course in step S201. 

[60] After the wash cycle is selected, a start command for the wash and rinse cycles is 

inputted in step S203. After the wash and rinse cycles are performed in steps S204 and 
S205, it is determined in step S206 whether the spin cycle is beginning. 

[61] Then, according to the determining results from step S206, the amount of laundry 

(or load) is measured in step S207, and it is determined whether the load is an 
individual load (that is, a single article of laundry) in step S208. 

[62] According to the determining results from step S208, if the load is determined to be 

a single article, a preset first accelerating rate (between 190ms/lrpm and 160ms/lrpm) 
is implemented to raise the spin speed up to a first rpm speed (c. 35-37rpm) and 
maintain it for a preset duration in step S209. Here, the first rpm speed is a rotational 
range in which a single article of laundry will not tangle and rotate within the drum. 
The preset duration is several seconds (c. 5 seconds). 

[63] Next, it is determined in step S210 whether the first rpm speed has been surpassed. 

[6I-] According to the determining results from step S210, when the first rpm speed is 

surpassed, a preset accelerating rate of 60ms/lnnp is implemented in step S211 to raise 
the spin speed up to a second preset rpm speed. 

[65] Then, it is determined in step S212 whether the second rpm speed (lOSrpms) is 

reached. 

[66] According to the determining results from step S212, if the second preset rpm speed 

has been reached, an instability measurement is taken in step S213. 
[67] Subsequently, when it is determined in step S214 that there is no instability, the 

main spin cycle is begun in step S215 and carried out until a determining in step S216 

if the spin cycle is completed. 
[68] If the determining in step S214 shows that there is instability, the instability is 

displayed and the spin cycle is stopped in step S217. 
[69] If the determining in step S208 shows that the load is a single article, the spin cycle 

is implemented in step S218 according to the inputted settings. 
[70] The above-described washing machine and its controlling method according to the 

present invention are provided to maintain the rotating speed of the drum (not shown) 
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within a range ^n which a single article of laundry does not tangle while rotating) over 
a preset duration of a few seconds, and then implement a sudden accelerating rate, 
when a load of laundry is sensed as a single article. In this way, by sharply increasing 
the rotating speed of the drum to evenly distribute the single article therein and then 
taKng an instability measurement, the beginning of the spin cycle can be controlled. 
[71] Similarly, after evenly distributing the single article, and measuring instability 

when the second rpm (of lOSrpms) is reached, there is virtually no instability, and the 
spin cycle can begin earlier. 

[72] 

Industrial Applicability 

[73] The washing machine and the control method thereof according to the present 

invention can substantially reduce tangling of laundry for a smooth operation of the 
spin cycle, and thus, a high industrial applicability. 

[74] 



